We report on the preliminary result of a search for anisotropy in the cosmic background radiation (CBR). Our receiver operates with four equally spaced channels from 25 to 35 GHz with a beam size of -1.5°full width at half maximum. The system operated successfully for 500 hr at the South Pole during 1990-1991 austral summer. The data from one region, representing 25 hr after editing, are presented here. A strong signal is present in the lower-frequency channels with a spectrum unlike CBR fluctuations. The highestfrequency channel has the smallest contribution from this signal and has been used to set a 95% confidence level upper limit AT/T ' 1.4 x 10-5.
Measurements of the anisotropy of the cosmic background radiation (CBR) can place strict constraints on theories about formation of structure in the universe. Experiments have been undertaken to measure CBR structure at angular scales ranging from tens of arc-seconds to 1800. To date, no intrinsic CBR fluctuations have been detected with AT/T 2 1 X 10-4 on all angular scales (T = 2.73 K) (1) . The best measurements constrain anisotropies to AT/T ' 1.8 x 10-5 at a few arc-minutes (2) , AT/T ' 3.5 x 1o-5 at 30 arcmin (ref. 3; see also ref. 4) , and AT/T ' 1.6 x 1o-5 at 100 (5) .
Measurements between 10 and 100 are ofparticular interest, as they probe the scale of horizon size at decoupling. Anisotropy at a few degrees is expected to arise largely due to the Sachs-Wolfe effect (6) and therefore serve as a measure of structure at decoupling. These measurements can be compared with other measurements of large-scale structure as a test of cosmological models (7) . They can also directly test the predictions of theories such as Cold Dark Matter (CDM) (8) .
We have performed a sensitive experiment which probes the CBR at an angular scale between 10 and 20.
Experiment
The experiment utilized the University of California at Santa Barbara Advanced Cosmic Microwave Explorer (ACME) telescope. The platform has been described in a previous paper (3) , which can be referred to for details.
The detector used is a broadband cryogenic high electron mobility transistor (HEMT) receiver operating in the range 25-35 GHz. The band is split into four channels 2.5 GHz wide spanning the full range. Channel 1 corresponds to the band 25-27.5 GHz and channel 4 resulting in a demodulated, antisymmetric point source response with peaks separated by 2.10. The total noise measured on the sky at the South Pole varied between 1.8 and 4.5 mK-s 2. System sensitivity was tested by scans of the Galaxy, the Large Magellanic Cloud, and the Moon. Atmospheric emission was measured by unchopped zenith scans.
The scan strategy adopted was similar to that of ref.
3. The telescope was scanned at constant elevation (constant right ascension at the South Pole), by discrete steps of 2.10 on the sky. Each scan consisted of nine telescope positions. Scans were repeated for periods of 1 day or more. Six different adjacent elevations were examined in this manner, creating a small map of the region centered at a = 0.5 hr, 8 = -61.85°. This region was chosen for its relatively low galactic synchrotron and dust emission. In addition to these 9-point scans, we performed a deep 13-and 15-point scan overlapping the same region. The data from one elevation in the map region, 8 = -62.25°, are presented here.
Data
The data editing and fitting are described in detail in a previous paper (9) . The most important of these are a cut for bad weather and the removal of a gradient from the binned data. Our weather cut removed data for which the short-term noise rose to about 2 times the expected noise. Seventy percent of the data from this elevation (8 = Fig. 1 . Limits are found by using a Monte Carlo technique and calculated using the full correlation matrix.
Lubin (3) . Removal of these gradients removes a constant second derivative of sky fluctuations. This has little effect on the sensitivity of the experiment at 1-2°. The data from this elevation from all four channels are presented in Fig. 1 .
The presence of a strong signal is evident in the lowfrequency channels, but the signal drops off with increasing frequency. This type of signal is not indicative of CBR fluctuations. We have performed spectral analysis on the data. The most probable sky has a spectrum closer to synchrotron than to CBR. A CBR spectrum for this signal is ruled out at the 98% level.
We use the data in channel 4 to set upper limits to CBR fluctuations with a Gaussian autocorrelation function. Using only channel 4 may be conservative, but incomplete removal of the steep spectral component in the low-frequency channels could give misleading results. Two techniques have been employed to set 95% confidence level upper limits. One is a Monte Carlo method where we simulate a sky and the instrument response. The second method uses the full correlation matrix, including off-diagonal terms, in a likelihood analysis. Both techniques are described in the previous publication (9). The best limit occurs at 1.20 where AT/T < 1.4 x 10-5. The results over a broader range of angles are summarized in Fig. 2 .
This upper limit represents a factor of 7 improvement over previous measurements at 10. As more of the data are analyzed, we expect to reach a 2o-sensitivity of AT/T ' 8 X
